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Figure 2–26.  Proposed Pit Conversion and MOX Facility Locations in Zone 4 West at Pantex
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2.14 ALTERNATIVE 10: PIT CONVERSION AND MOX FUEL FABRICATION AT PANTEX;
IMMOBILIZATION AT HANFORD

Pantex: Pit Conversion and MOX Fuel Fabrication in New Construction
Hanford: Immobilization in FMEF and HLW Vitrification Facility

This alternative would involve locating both the pit conversion and MOX facilities in new construction at Pantex,
as described for Alternative 9 in Section 2.13.  The immobilization facility would be in FMEF at Hanford, and|
canister filling would be accomplished at the planned HLW vitrification facility scheduled for 
construction in the 200 East Area, about 24 km (15 mi) northwest of the 400 Area.  Immobilization would be
implemented as described for Alternative 8 in Section 2.12.

2.15 ALTERNATIVE 11: 50-METRIC-TON IMMOBILIZATION; IMMOBILIZATION AT
HANFORD; PIT CONVERSION AT HANFORD OR PANTEX

2.15.1 Alternative 11A

Hanford: Pit Conversion in FMEF; Immobilization in FMEF and the HLW Vitrification Facility

This alternative would involve immobilizing all the nominal 50 t (55 tons) of surplus plutonium at Hanford.
Therefore, only two facilities, the pit conversion and the immobilization facilities, would be needed to accomplish
the surplus plutonium disposition mission.  The pit conversion facility would be collocated with the
immobilization facility in FMEF, as described for Alternative 2 in Section 2.6.  However, all the plutonium
dioxide produced in the pit conversion facility would be transferred to the immobilization facility, which would
be operated at a higher throughput (5 t [5.5 tons] rather than 1.7 t [1.9 tons]) to accommodate the additional
approximately 33 t (36 tons) of plutonium that would be received from the pit conversion facility.  Also, the
operating workforce at the immobilization facility would be increased as discussed in Section 4.20.2.3 to process
the additional amount of material.  Construction would commence around 2001 with the pit conversion facility,
and would continue through completion of the modifications to the FMEF for the immobilization facility about
2005.  Operations would commence in about 2004 with the pit conversion facility, and continue until about 2016,|
when the immobilization facility has completed its mission.

2.15.2 Alternative 11B

Pantex: Pit Conversion in New Construction
Hanford: Immobilization in FMEF and the HLW Vitrification Facility

This alternative would involve immobilizing all the nominal 50 t (55 tons) of surplus plutonium.  Therefore, only
two facilities, the pit conversion facility and the immobilization facility, would be needed to accomplish the
surplus plutonium disposition mission.  The pit conversion facility would be located at Pantex as described in
Alternative 4A, Section 2.8.1, and the immobilization facility would be located at Hanford as described for
Alternative 11A, in Section 2.15.1.  All the plutonium dioxide produced in the pit conversion facility would be
shipped to the immobilization facility, which would be operated as described in Section 2.15.1.

Construction would commence in about 2001 with the pit conversion facility at Pantex, and would continue|
through completion of the modifications to the FMEF at Hanford for the immobilization facility in about 2005.|
Operations would commence in about 2004 with the pit conversion facility, and continue until about 2016, when|
the immobilization facility has completed its mission.
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2.16 ALTERNATIVE 12: 50-METRIC-TON IMMOBILIZATION; IMMOBILIZATION AT SRS;  PIT
CONVERSION AT PANTEX OR SRS

2.16.1 Alternative 12A

SRS: Pit Conversion in New Construction; Immobilization in New Construction and DWPF

This alternative would involve immobilizing all 50 t (55 tons) of surplus plutonium at SRS.  Therefore, only two
facilities, the pit conversion facility and the immobilization facility, would be needed to accomplish the surplus
plutonium disposition mission.  Both the pit conversion and immobilization facilities would be in new
construction near the area currently designated for APSF in F-Area, as described in Section 2.7.  In addition, the |
canister receipt area at DWPF in S-Area would be modified to accommodate receipt and processing of the
canisters transferred from the immobilization facility for filling with vitrified HLW.  The pit conversion and
immobilization facilities would be the same as those described for Alternative 3 in Section 2.7, except that all |
the plutonium dioxide produced in the pit conversion facility would be transferred to the immobilization facility.
To accommodate the additional 33 t (36 tons) of plutonium that would be received from the pit conversion
facility, the immobilization facility would be operated at a higher throughput (5 t [5.5 tons] rather than 1.7 t
[1.9 tons]), and the operating workforce at the immobilization facility would be increased as discussed in
Section 4.22.2.3.

Construction would commence in about 2001 with the pit conversion facility, and continue through completion
of the immobilization facility in about 2005.  Operations would commence in about 2004 with the pit conversion |
facility, and continue until about 2016, when the immobilization facility has completed its mission. |

2.16.2 [Section deleted because alternative deleted.] |

2.16.3 Alternative 12B |22

Pantex: Pit Conversion in New Construction
SRS: Immobilization in New Construction and DWPF

This alternative would involve immobilizing all the nominal 50 t (55 tons) of surplus plutonium.  Therefore, only
two facilities, the pit conversion facility and the immobilization facility, would be needed to accomplish the
surplus plutonium disposition mission.  The pit conversion facility would be located at Pantex as described in
Alternative 4A, Section 2.8.1, and the immobilization facility would be located at SRS as described for
Alternative 12A, in Section 2.16.1.  All the plutonium dioxide produced in the pit conversion facility would be
shipped to the immobilization facility, which would be operated as described in Section 2.16.1.

Construction would commence in about 2001 with the pit conversion facility at Pantex, and continue through |
completion of the immobilization facility at SRS in about 2005.  Operations would commence in about 2004 with |
the pit conversion facility, and continue until about 2016, when the immobilization facility has completed its |
mission.

2.16.4 [Section deleted because alternative deleted.] |
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Pantex was not considered for lead assembly fabrication because it does not currently have any facilities capable of MOX fuel23

fabrication.

DOE protects nuclear materials based on the relative attractiveness of the materials in constructing a weapon and/or improvised nuclear| 24

device.  Category I facilities provide the highest level of safeguards and security.

As discussed in Sections 2.18.2 and 4.27, should fewer lead assemblies than analyzed be fabricated or irradiated, the potential impacts| 25

would be lower than those described.|
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2.17 LEAD ASSEMBLY FABRICATION AND POSTIRRADIATION EXAMINATION|

Five sites are proposed for the fabrication of lead assemblies.  They are LLNL, LANL, and three of the four
candidate sites for the proposed surplus weapons-grade plutonium disposition activities: Hanford, INEEL
(ANL–W facilities), and SRS.   These sites have the experience and facilities with safeguards Category I  and23            24

natural phenomenon hazards protection to handle the plutonium for fabricating the lead assemblies.  After
irradiation at McGuire, the lead assemblies may be examined at either ANL–W or ORNL.  Sites considered for|
lead assembly activities are shown in Figure 2–1.  Lead assembly fabrication and postirradiation examination
would be implemented only if required to support NRC licensing activities and fuel qualification efforts.  If the
MOX fuel approach could be implemented without fabricating lead assemblies, or if DOE decides to immobilize
all 50 t (55 tons) of surplus plutonium, then these activities would not occur.  This section was developed using
data provided by ORNL (O’Connor et al. 1998a–e).|

2.17.1 Process Description

Lead assembly fabrication would involve the same basic process described for the full-scale fabrication of MOX
fuel in Section 2.4.3.2.  Although DOE plans to produce only 2 lead assemblies, as many as 10 could be produced|
at the lead assembly fabrication facility.   The fabrication effort would be implemented in existing facilities at25

the selected location, and the fabrication phase would be completed in about 3 years.  Up to 4 fuel assemblies
would be produced in any given year, for a maximum of 10 assemblies at the end of the 3-year fabrication phase.
At this rate of production, about 100 kg (220 lb) plutonium would be made into MOX fuel each year.  Including|
hot startup, a total of about 321 kg (708 lb) plutonium would be used.  The plutonium would come from pits|
dismantled during the Pit Disassembly and Conversion Demonstration Project or from existing supplies of|
surplus metal and oxide at LANL.  Two extra MOX fuel rods would be fabricated with each lead assembly to|
be maintained as unirradiated archives.  The archived rods would be stored at the lead assembly facility until the|
completion of all the lead assembly fabrication, irradiation, and testing.  The rods would then be shipped to the
MOX facility for storage until it was determined that the rods were no longer needed as archived material for fuel
qualification purposes.  At that time, the archived rods would either be irradiated, or dismantled and the materials
reused in the MOX fabrication process.

At the lead assembly fabrication site, plutonium dioxide would be blended with uranium dioxide originating from
depleted uranium hexafluoride in DOE storage at, for example, the Portsmouth Gaseous Diffusion Plant, then
formed into pellets, sintered, and loaded into rods.  After fabrication, the rods would either be assembled into fuel
assemblies and transported to the reactor, or transported as rods to the reactor site for insertion into special
assemblies prior to irradiation.  The lead assemblies would be inserted into the reactor during a refueling outage
and left in the reactor for up to three fuel cycles.  After removal from the reactor, the irradiated assemblies would
be managed at the reactor site as spent fuel while cooling down for approximately 6 months.  After the cooldown
period, several fuel rods removed from the lead assemblies at the reactor site would be transported to ANL–W|
or ORNL for postirradiation examination.  The rest of the rods would remain in the spent fuel pool and would
be managed as spent nuclear fuel.
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During postirradiation examination, several of the fuel rods would be subjected to a series of nondestructive and
destructive tests to evaluate the physical and chemical changes to the fuel material and cladding resulting from
irradiation.  Activities would be conducted remotely, with the irradiated fuel rods inside a hot cell.  Operators
would remain outside the hot cell and would be shielded by the walls and windows of that cell.  Any
postirradiation examination activities and shipments would comply with the Consent Order and Settlement
Agreement in Public Service Company of Colorado vs. Batt (if the work were performed at ANL–W) and all
other applicable agreements and orders, including provisions concerning removal of the material from the
applicable examination site and limits on the number of truck shipments to the site.

The lead assembly fabrication facility would be operational by October 2002, with the first lead assemblies
available for insertion by late 2003.  After lead assembly fabrication is completed, deactivation would take about
3 years and could involve conversion of the space for another mission or missions.

2.17.2 Lead Assembly Fabrication Siting Alternatives

If required, lead assembly fabrication and postirradiation examination would be conducted at operating DOE sites
in facilities that can accommodate the proposed activities with minimal alteration of interior spaces, are
authorized to handle plutonium, and are situated in hardened spaces of thick-walled concrete that meet the
standards for processing special nuclear material.  Areas of the buildings in which plutonium would be handled
are designed to survive natural phenomena such as earthquakes, floods, and tornadoes, as well as potential
accidents associated with the processing of fissile and radioactive materials.

Security at these facilities, implemented at several levels, would provide maximum protection for the special
nuclear materials.  Each facility would be on an existing DOE site that has safeguards and security measures in
place, including access control.  In addition to DOE sitewide security services, each building in which special
nuclear materials are handled has physical security and procedures commensurate with the amount and type of
material authorized in the area.  Physical barriers; access control systems; detection and alarm systems;
procedures, including the two-person rule (requiring at least two people to be present during work with special
nuclear materials in the facility); and personnel security measures, including security clearance investigations and
access authorization levels—all ensure that special nuclear materials are adequately protected.  Nuclear material
control and accountability are ensured through a system for monitoring storage, processing, and transfers.  At
any time, the total amount of special nuclear material in each facility, or in any material balance area within a
facility, would be known.  As appropriate, closed-circuit television, intrusion detection, motion detection, and
other automated methods are used as part of the material control and accountability program.  Physical
measurements and inspections of material are used to verify inventory records.

2.17.2.1 Hanford

The Fuel Assembly Area of FMEF, within Hanford’s 400 Area (see Figures 2–2 and 2–20) has been proposed |
as a location for lead assembly fabrication.  FMEF, also proposed as a candidate location for the pit conversion,
immobilization, and MOX facilities, is described in detail in Section 2.6.

FMEF consists of several connected buildings.  Building 427, the main part of the facility, is a six-level
processing building with an attached mechanical wing on the west side and an emergency power wing on the
northwest corner.  The Fuel Assembly Area (Building 4862) is appended to the southeastern end of FMEF.  This
area is divided into two sections, the entry (administrative) wing, and the lower-level operations portion, the Fuel
Assembly Area, designed for the fabrication of fuel assemblies for FFTF.  The lower level of the Fuel Assembly
Area would be used for fuel rod and assembly fabrication.  The upper level contains independent ventilation
equipment.  Storage of plutonium feed materials would occur in the operating vaults of Building 427, or in
reconfigured below-grade storage tubes in the Fuel Assembly Area.
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2.17.2.2 ANL–W

ANL–W is in the southeast portion of INEEL (see Figure 2–3).  Established in the mid-1950s, the facility had
as its primary mission the support of advanced liquid metal reactor research.  In 1995, ANL–W began conducting
research in the treatment of DOE spent nuclear fuel and in technologies for reactor decontamination and
decommissioning.  The ZPPR Vault and Workroom (Building 775), ZPPR Reactor Cell (Building 776), Fuel
Manufacturing Facility (FMF, Building 704), and Fuel Assembly and Storage Building, (FASB, Building 787)
within ANL–W have been proposed to support lead assembly fabrication (see Figure 2–27).  As discussed in|
Sections 2.17.3 and 2.17.3.1, postirradiation examination could also be conducted at ANL–W.

ZPPR began operations at ANL–W in 1969 and was placed on standby in 1989.  The facility is large enough to
enable core physics studies of full-scale breeder reactors.  The principal experimental area has a very thick
foundation and thick concrete walls covered with an earthen mound, and a sand/gravel/HEPA filter roof. FMF,
adjacent to the ZPPR facility, is buried under an earthen mound similar to that of ZPPR.  This facility is currently
supporting a furnace and glovebox operation for the dismantlement of damaged ZPPR fuel plates and the
packaging of recovered plutonium oxide for shipment.  FMF is also used as a test site for the development of
safeguards and security systems.  ZPPR and FMF share security assets,  including a common security area
surrounded by security fences, perimeter intrusion detection, and alarm systems.  ZPPR and FMF are both
Safeguards Category I, hardened buildings which meet natural phenomenon protection requirements currently
approved for handling special nuclear materials.

The ZPPR Workroom has been proposed for fuel manufacture and storage, and the ZPPR Reactor Cell, as the
high-bay fuel assembly and inspection area.  Space within FMF would be used for fuel storage.  The FASB would
also be used for lead assembly fabrication.  This facility was constructed to provide space, equipment, and
services for manufacturing fuel elements and components for an experimental breeder reactor.  A metallurgical
laboratory is housed in the building’s west end.  The FASB would provide controlled vault storage for special
nuclear materials, including fuel assemblies.

2.17.2.3 SRS

SRS is in the southern portion of South Carolina, approximately 19 km (12 mi) south of Aiken (see Figure 2–5).
Chemical processing facilities are situated within the F- and H-Canyon areas at SRS. Their primary mission was
to separate special nuclear materials from spent reactor fuels and irradiated targets.  A portion of the 221–H
Canyon facility, located within the H-Area, has been proposed for the fabrication of lead assemblies (see Figure|
2–28).  This unused space originally constructed for the Uranium Solidification Facility (USF), was never|
completed.  The 221–H facility is entirely within a protected safeguards and security area.  Existing USF utilities,
access control, administrative and laboratory space, and waste management systems would also be used for the
proposed lead assembly fabrication activities. |

2.17.2.4 LANL

LANL, in northern New Mexico, was established in 1943 to design, develop, and test nuclear weapons (see
Figure 2–29).  Its mission has expanded from the primary task of designing nuclear weapons to include|
nonnuclear defense programs and a broad array of nondefense programs.  Current programs include research and
development of nuclear safeguards and security, medium-energy physics, space nuclear systems, biomedicine,
computational science, and lasers.  As discussed in Section 2.17.1, the plutonium dioxide feed material for the
lead assembly fabrication effort is expected to be produced at LANL.
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Figure 2–27.  Proposed MOX Fuel Lead Assembly Fabrication Facilities, ANL–W at INEEL
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Figure 2–28.  Proposed MOX Fuel Lead Assembly Fabrication Facilities, H-Area at SRS
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Figure 2–29.  LANL, New Mexico
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LANL consists primarily of Technical Areas, of which 49 are actively in use.  With the exception of the bundle|
assembly and inspection activities proposed for the Radioactive Materials Research, Operations and|
Demonstration Facility in TA–50, the facilities proposed for lead assembly fabrication and storage of archived|
fuel rods are in Building PF–4 within TA–55 (see Figure 2–30).  Most of TA–55, including the main complex,|
is inside a restricted area surrounded by a double security fence.  In addition to Building PF–4, the TA–55 main
complex consists of the Administration Building (PF–1), Support Office Building (PF–2), Support Building
(PF–3), Warehouse (PF–5), and other miscellaneous support buildings.

Fuel fabrication activities have been proposed for currently operational fuel fabrication laboratories in
Building PF–4, which became operational in 1978 for conducting state-of-the-art plutonium processing. Current
activities in the building include plutonium recovery, fabrication of plutonium components, weapons disassembly,
plutonium 238 and actinide processing, and fabrication of ceramic-based reactor fuels.

2.17.2.5 LLNL

The main LLNL site, originally a naval air training station, is approximately 80 km (50 mi) east of San Francisco
and 6.4 km (4 mi) from downtown Livermore (see Figure 2–31).  LLNL was established in 1952 to conduct|
nuclear weapons research.  Its current mission is research, testing, and development focusing on national defense
and security, energy, the environment, and biomedicine.  Within recent years, LLNL’s mission has broadened to
include global security, ecology, and mathematics and science education.

Buildings 332, 334, and 335 are the three primary facilities proposed to support fabrication of lead assemblies.
The Plutonium Facility (Building 332) is inside LLNL’s Superblock, a 500-ft by 700-ft protected area surrounded
by an alarmed double security fence (see Figure 2–32).  Building 332 comprises several buildings constructed|
over the past three decades, including the Plenum Building, an office structure, plutonium-handling laboratories,
mechanical shops, office space, a small nonradioactive materials laboratory, two plutonium storage vaults, and
a cold machine shop.  Current activities in the Plutonium Facility include the receipt, storage, and shipping of
special nuclear materials; plutonium and fissile uranium operations and experiments; special nuclear material
control and accountability; scrap recovery; and waste operations.  For the lead assembly fabrication effort,
Building 332 would be used to receive and store bulk plutonium dioxide powder, fabricate MOX pellets, and
assemble fuel rods.

Building 334, adjacent to Building 332 in the Superblock, can handle maximum quantities of encapsulated special
nuclear materials.  This three-floor facility comprises the Engineering Test Bay (ETB) and the Radiation
Measurements Facility (RMF).  The ETB is used to conduct thermal and dynamic tests on weapon components;
the RMF, located in the Intrinsic Radiation (INRAD) bay, to make intrinsic radiation measurements of various
components.  The INRAD and ETB bays provide primary and secondary confinement of radioactive material.
For the proposed lead assembly fabrication, the ETB would be used for assembling, storing, packaging, and
shipping fuel assemblies.  Building 334 also contains analytical, metallography, scrap recovery, and other
equipment to support the proposed activities.

Building 335, also adjacent to Building 332, is used as a staging area for nonradioactive equipment and systems
being readied to move into Building 332.  There are also areas for training, document storage, and change rooms,
as well as access into the radioactive materials area of Building 332.  For the lead assembly fabrication effort,
Building 335 would be used for assembly and testing of equipment, storage of spare parts and supplies, and
electrical and mechanical shop areas.  The proposed activities can be accomplished within LLNL’s administrative|
limits for uranium and plutonium inventory as identified in the Supplement Analysis for Continued Operation|
of Lawrence Livermore National Laboratory and Sandia National Laboratories, Livermore (DOE 1999c).|
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Figure 2–30.  Proposed MOX Fuel Lead Assembly Fabrication Facilities, TA–55 at LANL
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Figure 2–31.  LLNL, California
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Figure 2–32.  Proposed MOX Fuel Lead Assembly Fabrication Facilities, 
Superblock at LLNL
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Transportation and storage at INEEL would be in accordance with decisions made in the ROD for the Department of Energy| 26

Programmatic Spent Nuclear Fuel Management and Idaho National Engineering Laboratory Environmental Restoration and Waste|
Management Programs Environmental Impact Statement.|
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2.17.3 Postirradiation Examination Siting Alternatives

Postirradiation examination is used to collect information about fuel assemblies after irradiation.  Tests on the
lead assemblies would begin with remote nondestructive examination, which typically involves a visual
examination of the fuel rods to detect signs of damage or wear, as well as the measurement of physical parameters
such as length, diameter, and weight.  The nondestructive tests would continue with more rigorous tests such as
ultrasonic tests, x- or gamma spectroscopy, and neutron radiography.  After completion of the nondestructive
testing, which does not compromise the integrity of the material being examined, the rods would be subjected to
destructive testing: they would be punctured to collect contained gases, then cut into segments for metallurgical
and ceramographic testing, chemical analysis, electron microscopy, and other physical testing.  Such tests,
standard industry and research activities, would provide information on how the fuel material and the cladding
responded to being inside the operating reactor.  DOE proposes to conduct any required postirradiation|
examination at either ANL–W or ORNL because these facilities have hot cells (special facilities which are heavily
shielded and have remote-handling equipment for working with highly radioactive materials) and testing
equipment that are routinely required for these activities.  Both sites currently process materials equivalent to|
those that would be handled during postirradiation examination of these lead assemblies.  At either site, only|
minimal modifications to existing equipment would be required for acceptance of commercial-sized, full-length|
fuel rods.|

Waste generated by destructive testing of the lead assemblies would be managed at the postirradiation|
examination site as TRU waste.  Irradiated fuel rods sent to the postirradiation examination facility that are not|
destroyed in testing would be managed at the postirradiation examination site as spent fuel, in accordance with|
the site’s spent fuel program.  This spent fuel from the lead assembly program may be stored at the|
postirradiation examination site until transported to INEEL, where it would remain in storage pending disposition|
at a potential geologic repository pursuant to the NWPA.| 26

2.17.3.1 ANL–W

The Hot Fuel Examination Facility (HFEF) is a hot cell complex for the preparation and examination of irradiated
experiments and the characterization and testing of waste forms from conditioning of spent fuel and waste.  HFEF
is located in a double-fenced compound on the ANL–W site at INEEL (see Figure 2–27).  HFEF consists of two|
adjacent shielded hot cells, a shielded metallographic loading box, an unshielded Hot Repair Area and a Waste
Characterization Area.  The building is a three-story structure with a basement support area, and has a gross floor
area of about 5,200 m  (56,000 ft ).2  2

The HFEF main cell is 21 m (70 ft) long by 9 m (30 ft) wide by 7.5 m (25 ft) high, and has an argon gas
atmosphere.  The cell is serviced by two electro-mechanical manipulators rated for 340 kg (750 lb) and two 5-ton
bridge cranes.  There are 15 workstations, each equipped with two master/slave manipulators.

The primary program at HFEF, since October 1994, has been the support of the Experimental Breeder Reactor II
(EBR–II) defueling and decommissioning.  HFEF was responsible for receiving all the fuel and blanket material
from EBR–II and preparing the material for storage in the Radioactive Scrap and Waste Facility.

In addition to the handling of the EBR–II fuel, HFEF is the examination facility for both the metal and ceramic
waste form experiments from the Fuel Conditioning Facility.  In addition, equipment is being installed and
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processes tested for the disposal of the plutonium and fission product waste from the conditioning of EBR–II fuel.
The testing and characterization of the ceramic waste forms will be performed in HFEF.

HFEF is presently being modified to accept commercial-sized fuel assemblies.  All the examination equipment
in the cell and the cask handling systems are being modified to handle commercial sized casks and fuel rods for
examination.  These modification are expected to be complete in mid-1999.

2.17.3.2 ORNL

The Irradiated Fuels Examination Laboratory (IFEL), Building 3525, has been used for fuel research and
examination.  It is part of ORNL approximately 14 km (8 mi) southwest of the city of Oak Ridge, Tennessee.
Over a period of three decades, this facility has handled a wide variety of fuels including aluminum clad research
reactor fuel, both stainless and zircaloy clad LWR fuel, coated-particle gas cooled reactor fuel, and numerous one
of a kind fuel test specimens.  In addition, the facility has also done iridium isotope processing and irradiated
capsule disassembly.

The IFEL contains a large horseshoe-shaped array of hot cells which are divided into three work areas.  The hot
cells are constructed of 3-ft thick concrete walls with oil-filled lead glass viewing windows.  The inside of
surfaces of the cell bank are lined with stainless steel to provide containment of particulate matter and to facilitate
decontamination.  Special penetrations are provided for the sealed entry of services such as instrument lines,
lights, and electrical power.  A pair of manipulators are located at each of 15 window stations for remote cell
operations and periscopes allow for magnified views of in-cell objects.  Heavy objects within each cell bank can
be  moved by electromechanical manipulators or a 3-ton crane.  Fuel materials enter and leave the cells through
three shielded transfer stations provided at the rear face of the North cell.

2.18 SUMMARY OF IMPACTS OF CONSTRUCTION AND OPERATION OF THE PROPOSED
SURPLUS PLUTONIUM DISPOSITION FACILITIES

This section summarizes the potential impacts associated with the activities necessary to implement DOE’s
disposition strategy for surplus plutonium.  The summary addresses the environmental information to be
considered for each of the decisions contemplated as part of this strategy.  This information is compiled from the
analyses presented in Chapter 4 of this SPD EIS.  Section 2.18.1 summarizes impacts related to the proposed
surplus plutonium disposition facilities and provides that information by alternative, and within each alternative,
by site.  Summarized impacts are presented for the No Action Alternative as well as for each of the 15 alternatives |
that encompass the range of reasonable alternatives for both the 50-t (55-ton) immobilization and the hybrid
approaches to plutonium disposition.  Section 2.18.2 compares the potential impacts related to implementation
of lead assembly fabrication at five candidate sites and postirradiation examination at two candidate sites.  To |
provide an overview of the impacts associated with full implementation of the MOX fuel approach to disposition,
Section 2.18.3 presents an integrated assessment of the potential impacts of the MOX facility, lead assembly
fabrication, postirradiation examination, and use of the MOX fuel in domestic, commercial reactors.  To facilitate |
the evaluation of proposed immobilization technologies, the final section compares the impacts associated with
the can-in-canister immobilization technology with those described in the Storage and Disposition PEIS for the
ceramic immobilization and vitrification alternatives.

2.18.1 Summary of Impacts by Alternative and Site

Table 2–4 summarizes the potential impacts of the No Action and surplus plutonium disposition facility
alternatives on key environmental resource areas.  In addition, the amount of land that would be disturbed and
the potential impacts from facility accidents and transportation are summarized.  Impacts are presented by
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As indicated in Appendix G, the No Action Alternative projects air emissions to the year 2005, when plutonium disposition facility27

operations under the disposition alternatives would begin, and includes emissions from existing and other planned facilities.

This conclusion assumes that activity levels under the No Action Alternative remain the same beyond 2005.28

Waste type definitions may be found in Appendix F.8.| 29
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alternative, and within each alternative, by the affected site.  For the No Action Alternative, sites that currently
store surplus plutonium are included in the table.

Impacts on air quality are expected to be low for all alternatives.  Table 2–4 provides the incremental criteria
pollutant concentrations from surplus plutonium disposition operations for each alternative.  In all cases, the
incremental concentrations would contribute less than 2 percent of the applicable regulatory standard.  Total site|
air concentrations, which also factor in the amount associated with the No Action Alternative,  would be no more| 27

than 21 percent of the annual applicable regulatory standard, with the highest occurring in the alternatives that|
would have the immobilization facility located at SRS.  That particular value represents projected sulfur dioxide
concentrations as a percent of the annual National Ambient Air Quality Standards; the corresponding value for
the No Action Alternative is also 21 percent, demonstrating that the increment associated with plutonium|
disposition facilities would be very small.28

Expected waste generation by alternative is estimated for TRU waste, LLW, mixed LLW, hazardous waste, and|
nonhazardous waste  from construction activities and 10 years of expected facility operation.  As shown in| 29

Chapter 4, impacts associated with management of nonhazardous wastes would be minor and would not tend to
be a discriminator among alternatives.

TRU waste generation would range from 1,400 m  (1,832 yd ) to 1,810 m  (2,368 yd ), and LLW generation| 3  3    3  3

would range from 1,700 m  (2,224 yd ) to 2,400 m  (3,140 yd ).  Mixed waste generation would range from| 3  3    3  3

20 m  (26 yd ) for immobilizing all 50 t (55 tons) (Alternatives 11A, 11B, 12A, and 12B) to 50 m  (65 yd ) for| 3  3                 3  3

each of the hybrid alternatives.  Hazardous waste generation would range from 770 m  (1,007 yd )| 3  3

(Alternatives 11A and 11B) to 940 m  (1,230 yd ) (Alternatives 3, 5, 6A, 6B, 7, and 9).| 3  3

Impacts on the waste management infrastructure from implementing alternatives for surplus plutonium
disposition are expected to be minor.  All of the waste expected to be generated from the different alternatives|
analyzed could be accommodated within existing or planned capacities for waste treatment, storage, and disposal|
at all of the candidate sites, except for TRU waste at Pantex.  At Pantex, a maximum of 860 m  (1,125 yd ) of| 3  3

TRU waste would be generated under Alternative 9 or 10.  Because TRU waste is not routinely generated and|
stored at Pantex, TRU waste storage space would be designated within the pit conversion and MOX facilities.
TRU waste would be shipped to WIPP near Carlsbad, New Mexico, for disposal.|

Although the proposed facilities are still in the early stages of engineering and design, the surplus plutonium
disposition program would integrate pollution prevention practices that include waste stream minimization,
source reduction, and recycling, as well as DOE procurement processes that preferentially procure products made
from recycled materials.  The proposed facility designs would minimize the size of radiologically controlled areas,
thereby minimizing the generation of radioactive waste.  To the extent practical, solvents or other chemicals|
which, after use, are regulated by the Resource Conservation and Recovery Act would not be used at the DOE|
facilities, thereby minimizing the amount of hazardous and mixed waste generated.  Wastewater would be
recycled to the extent possible to minimize effluent discharge.

The employment column of Table 2–4 summarizes the number of direct jobs that would be generated by the|
proposed facilities under each alternative.  All the action alternatives would generate employment opportunities
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These values represent the combined peak annual construction workforce at each site.  Peak construction employment under30

Alternative 11A is composed of the 463 construction workers at Hanford in 2003.  Peak construction employment under Alternative |
5 is composed of the 451 construction workers at Pantex in 2002 and the 1,692 construction workers at SRS in 2003. |

Shipments of spent fuel to the potential geologic repository are analyzed in the Draft Environmental Impact Statement for a Geologic |31

Repository for the Disposal of Spent Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada |
(DOE/EIS-0250D) (DOE 1999b). |
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at the facilities.  Expected annual peak construction employment ranges from 463 workers (Alternative 11A) |
to 2,143 workers (Alternative 5).   Annual employment during operations would range from 751 workers |30

(Alternatives 12A and 12B) to 1,165 workers (Alternatives 2 and 4B). |

Potential effects on human health from facility construction, 10 years of operation, postulated facility accidents
and intersite transportation of radioactive materials are also summarized in Table 2–4.  Doses to workers from
the construction and 10 years of routine operation of the three surplus plutonium disposition facilities at DOE |
sites would result in up to 2.0 latent cancer fatalities (LCFs) for both the hybrid alternatives and the 50-t (55-ton) |
immobilization alternatives.  No LCFs would be expected to occur in the general population during routine |
operations.  Under the No Action Alternative, continued storage of the surplus plutonium would also not result
in any LCFs to the general population during routine operations.  Doses to workers from the long-term storage |
(up to 50 years) of the surplus plutonium would result in up to 2.4 LCFs. |

Table 2–4 presents the results of the analysis of the most severe nonreactor design basis accident scenario.  For |
Alternative 4B, a criticality in the MOX facility would result in the most severe consequences. For all other |
alternatives except the No Action Alternative, a design basis fire in the pit conversion facility resulting in a
tritium release would result in the most severe consequences.  However, no design basis accident would be |
expected to result in LCFs in the general population.

No major consequences for the maximally exposed involved worker would be expected from leaks, spills, and
smaller fires.  These accidents are such that involved workers would either be able to evacuate immediately or
would not be affected by the events.  Explosions, on the other hand, could result in immediate injuries from flying
debris, as well as the uptake of plutonium and uranium particulates through inhalation.  If a criticality were to
occur, workers within tens of meters could receive very high to fatal radiation exposures from the initial burst.
The dose would strongly depend on the magnitude of the criticality (number of fissions), the distance from the
criticality, and the amount of shielding provided by the structures and equipment between the workers and the
criticality.  Beyond-design-basis earthquakes would also have substantial consequences, ranging from workers |
being killed by debris from collapsing equipment and structures to high radiation exposures and uptakes of
radionuclides.  For most accidents, immediate emergency response actions should reduce the consequences to
workers near the accident.

Materials transportation is analyzed to determine potential radiological and nonradiological impacts from routine
and accident conditions.  These results are summarized in Table 2–4.  Transportation includes the movement of
surplus plutonium from storage and among the proposed disposition facilities; depleted uranium hexafluoride
from, for example, Portsmouth to a conversion facility; uranium dioxide from the conversion facility to the |
immobilization and/or MOX facilities; recovered HEU from the pit conversion facility to ORR; MOX fuel to |
Catawba, McGuire, and North Anna; spent nuclear fuel resulting from lead assembly irradiation at McGuire to |
the postirradiation examination site and then to storage at INEEL; and the immobilized plutonium to a potential |
geologic repository.   No traffic fatalities from nonradiological accidents or LCFs from radiological exposures31

or vehicle emissions would be expected.  For the hybrid alternatives, the number of trips would range from 1,917 |
(Alternative 10) to 2,530 (Alternatives 3, 6A, 6B, and 7), and the cumulative distances traveled would range from |
3.6 million km (2.2 million mi) (Alternative 10) to 8.7 million km (5.4 million mi) (Alternatives 6A and 6B). |
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Immobilization-only alternatives would require from 1,877 trips for Alternative 11B to 2,236 trips for|
Alternative 12A.  Cumulative distances traveled for the immobilization-only alternatives would range from|
2.5 million km (1.5 million mi) (Alternative 11B) to 4.4 million km (2.7 million mi) (Alternative 12A).|

Table 2–4 also provides the total land area that would be disturbed at each site for each alternative.  Land
disturbance relates directly to impacts on ecological resources, cultural resources, geology and soils, and land use
and visual resources.  The amount of land that would be disturbed for the hybrid alternatives would range from
19 hectares (47 acres) in Alternative 8, to 32 hectares (79 acres) in Alternatives 3, 5, and 9.  Because these land|
areas are in or adjacent to previously disturbed areas and represent a very small percent of the land available at
the candidate sites, the impacts on geology and soils and land use would be minor.  Land disturbance associated|
with immobilizing approximately 50 t (55 tons) of surplus plutonium would range from 9.5 hectares (23 acres)|
in Alternative 11B, to 20 hectares (49 acres) in Alternative 12A or 12B.  Construction and operation of the|
proposed facilities would not effect a significant change in any natural features of visual interest in the area of|
any of the candidate sites.  No major impact is anticipated for any threatened or endangered species because there|
have been no sightings near the proposed facility locations at the candidate sites.  Cultural resource impacts would|
be minor at all sites because at all sites except SRS, construction of facilities would be in mostly disturbed or|
developed areas; at SRS, cultural resource areas would be avoided.  Archaeological investigations near F-Area|
have discovered five sites that could be impacted by construction of surplus plutonium disposition facilities.  Two|
of these sites have been recommended to the South Carolina State Historic Preservation Officer (SHPO) as|
eligible for nomination to the National Register of Historic Places.  Potential adverse impacts could be mitigated|
through either avoidance or data recovery.  DOE currently plans to mitigate impacts by avoiding sites that are|
eligible or potentially eligible for nomination to the National Register.  Cultural resource compliance activities|
would be conducted in accordance with the Programmatic Memorandum of Agreement for the Savannah River|
Site (SRARP 1989:179–188).|

Impacts were also assessed on water availability and quality and infrastructure including requirements for roads,
electricity, and fuel.  These evaluations indicated that all impacts would be minor.  [Text deleted.]  None of the|
alternatives were found to pose a significant risk (when probability is considered) to the general population, nor
would implementation of any of the alternatives result in a significant risk of disproportionately high and adverse
impacts on minority or low-income groups within the general population.
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Table 2–4.  Summary of Impacts of Construction and Operation of Surplus Plutonium Disposition Facilities by Alternative and Site

Site in FFg/m ) (m ) (direct) (ha) (dose in person-rem) Accidents Transportation

Air Qualitya

(incremental
pollutant Waste Land

concentrations Management Employment Disturbance Human Health Risk Facility 
3

b

3

c d e

f g

Alternative 1: No Action

Hanford No change No change No change None Dose NA |None
Public: 4.7×10-2

Workers: 46
LCFs

Public: 1.2×10-3

Workers: 0.92

INEEL No change No change No change None Dose NA |None
Public: 7.6×10-5

Workers: 1.5
LCFs

Public: 1.9×10-6

Workers: 2.9×10-2

Pantex No change No change No change None Dose NA |None
Public: 6.3×10-6

Storage Workers: 3
Packaging Workers: 16

LCFs
Public: 1.6×10-7

Storage Workers:
6.0×10-2

Packaging Workers:
6.4×10-2
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Table 2–4.  Summary of Impacts of Construction and Operation of Surplus Plutonium Disposition Facilities by Alternative and Site

Site in FFg/m ) (m ) (direct) (ha) (dose in person-rem) Accidents Transportation

Air Qualitya

(incremental
pollutant Waste Land

concentrations Management Employment Disturbance Human Health Risk Facility 
3

b

3

c d e

f g

SRS No change No change No change None Dose NA| None
Public: 2.9×10-4

Workers: 7.5
LCFs

Public: 7.2×10-6

Workers: 0.15

LLNL| No change| No change| No change| None| Dose| NA| None|
Public: 6.7×10| -3

Workers: 25|
LCFs|

Public: 1.7×10| -4

Workers: 0.50|
LANL No change No change No change None Dose NA| None

Public: 2.7
Workers: 12.5

LCFs
Public: 6.8×10-2

Workers: 0.25

RFETS No change No change No change None Dose NA| None
Public: 0.10
Workers: 25

LCFs
Public: 2.5×10-3

Workers: 0.50


